The role of CSF-1 in normal and neoplastic breast physiology.
Colony stimulating factor (CSF-1) and its receptor (CSF-1R, product of c-fms proto-oncogene) were initially implicated as essential for normal monocyte development as well as for trophoblastic implantation. However, recent findings have suggested that CSF-1 and CSF-1R might have additional roles in mammary gland development during pregnancy and lactation. Studies with osteopetrotic (op-/op-) mice, which bear a specific mutation that inactivates the CSF-1 gene, demonstrated that op-/op- mothers are incapable of normal milk production due to the incomplete development of their mammary glands during pregnancy. Also, significant increases in the levels of CSF-1 and CSF-1R proteins are observed in the epithelial cells of mammary gland during pregnancy and lactation. In vitro studies investigating the effect of the three major lactogenic hormones (prolactin, insulin, and glucocorticoids) on the expression of CSF-1 and CSF-1R have demonstrated that expression of CSF-1 can be regulated by prolactin and insulin whereas CSF-1R expression is regulated by glucocorticoids. This apparent role for CSF-1/CSF-1R in normal mammary gland development is very intriguing because this receptor/ligand pair has also been found to be important in the biology of breast cancer, where they regulate tumor cell invasion by a urokinase-dependent mechanism. This review aims to summarize recent findings on the role of CSF-1 and its receptor in normal and neoplastic mammary development which may elucidate potential relationships of growth factor-induced biological changes in the breast during pregnancy and tumor progression.